Objectives: to establish the profile of neonates in Caxias do Sul city, and to study early neonatal mortality, its causes and related variables.
Introduction
Infant mortality is currently considered an avoidable event, and an indicator of the quality of living and of the health services available to a population. For Leal, 1 infant mortality also reflects the health of a population, a notion encompassing the social, political, and ethical well-being of a given social organization.
In the past decades, an accentuated decrease in infant mortality has occurred throughout the world, as shown in the 1997 Unicef report. In Brazil, the infant mortality rate decreased from 118 per 1,000 live births, in 1960, to 48 per 1,000 live births between 1987 and 1996; however, regional variations are still very pronounced.
Infant mortality has decreased mainly as a result of a decrease in postneonatal deaths, which are the most susceptible to prevention efforts, such as vaccination programs, stimulus to breast feeding, and control of diarrheal diseases. Neonatal mortality, in turn, results from a close and complex relationship between biological, social and health care variables, so that a decrease in neonatal deaths is slower and more difficult.
Currently, two-thirds of the deaths among infants occur along the 1st month (neonatal mortality), and around 50% of all the deaths that take place in the 1st year happen during the 1st week of life (early neonatal mortality). The increasing importance of the early neonatal component in the constitution of the infant mortality rate has generated several studies regarding the causes and factors that determine death during this period. [2] [3] [4] [5] Data from the State of Rio Grande do Sul Department of Health 6 show that in the city of Caxias do Sul, in 1995, the infant mortality rate was 20 per 1,000 live births, and the neonatal mortality rate was 12.7 per 1,000 live births, while the average for the State, in the same period, was 18.7 and 10.7, respectively.
Taking into consideration the fact that Caxias do Sul is one of the most developed cities in the state of Rio Grande do Sul, with an annual per capita income of US$ 9,900.00, it is fair to ask why the neonatal health indicators are not in keeping with this income level. In this sense, it is important to know the causes of neonatal death in Caxias do Sul and the correlations between early neonatal mortality and biological and social variables, so that guidelines may be set for the reduction of neonatal mortality, and, as a consequence, of infant mortality itself. The aim of this study was to assess early neonatal mortality and related factors in Caxias do Sul, during the year of 1995.
Methods
The study population was constituted by all residents of Caxias do Sul born in hospitals from December 5, 1994 , to December 5, 1995. Home births were not included in the study, and they constituted 0.6% of the births in Caxias do Sul in 1995. 7 The total population included 5,638 children. Out of this group, 93 newborns were excluded because they had incomplete questionnaires; therefore, 5,545 newborns were included in the study. This is a cohort study in which all the newborns were observed until the 7th day of life. The characteristics of the newborns and of their mothers, gestational and delivery history, as well as the most frequent causes of death during the 1st week of life were assessed.
Data were collected by trained interviewers who made a daily visit to all the maternity sites in the city and interviewed the mothers, applying a standard questionnaire to collect information regarding socioeconomic variables and gestational and delivery aspects. To gather information regarding deaths during the 1st week of life, we reviewed hospital charts and records and files from the Regional Health Office, where death certificates are centralized. No deaths were registered among the 93 newborns that were excluded from the study.
All the information was stored in an EPI-Info data base (version 6.0). 8 A univariate analysis was performed to correlate the study variables with the outcome under analysis The probability of early neonatal death during the studied period was calculated based on a total of 5,638 live births. The probability of early neonatal death was also calculated in terms of each of the most important variables in the study. Probability of early neonatal death is defined as the number of neonatal deaths during the 1st week of life (168 postnatal hours) per 1,000 live births in a given period of time at a given place.
Results
From a total of 5,638 live births in Caxias do Sul in 1995, 42 babies died during the 1st week of life, resulting in a probability of early neonatal death of 7.44 per 1,000 live births.
Early neonatal mortality was higher on the 1st day of life, with 20 deaths. This number decreased progressively during the following days ( Figure 1) . Table 1 presents the probability and the relative risk for early neonatal death according to several maternal variables.
According to the multivariate analysis, which aimed to control confusion factors, the significant independent risk factors for early neonatal death were maternal age of 35 years or more and history of stillbirth. The probability and relative risk for early neonatal death among live births in terms of gestational and delivery variables are shown in Table 2 . Among these variables, it was observed that newborns who had an Apgar score lower than 7 in the 1st minute of life presented a considerably higher risk of dying during the 1st week of life. This risk remained high and significant after the multivariate analysis. The other variables in Table 2 were not associated with early neonatal death.
When analyzing the probability of early neonatal death and the relative risk according to the characteristics of the newborns, we observed that the relative risk was 4.16 times higher for males than for females (Table 3 ). Table 3 also shows data regarding early neonatal mortality in the studied population in terms of gestational age. The incidence of prematurity in this study was 9.4%. We observed that the risk of dying among premature newborns (< 37 weeks) was five times higher than among the group with 39 to 41 weeks, chosen as the reference group. There was a sharp increase in mortality as gestational age decreased. Finally, Table 3 shows the absence of difference in mortality during the 1st week of life when low-weight, average and high-weight newborns are compared.
Birth weight is also an important factor influencing the risk of dying during the neonatal period. In this study, the incidence of low birth weight was of 8.1%. Table 4 describes the probability of neonatal death according to birth weight.
As the birth weight increased, the risk of dying decreased drastically. The relative risk values obtained were statistically significant for all weight ranges below 2,500 g. The risk of dying during the 1st week of life was six times higher for low-weight newborns when compared to newborns weighing 2,500 g or more at birth.
In relation to sex, we verified that early neonatal mortality was higher among male newborns in all the weight ranges.
In short, the newborns who died during the 1st week of life were, in general, male (64.3%), premature (76%), and presented a birth weight below 2,500 g (81%).
In relation to maternal characteristics, 19% of the mothers were teenagers, 67% did not have a steady partner, 57% did not work, 2.4% did not have any formal education, and 69% used the Brazilian Public Healthcare System (SUS) for the delivery. Table 5 presents the basic causes of death of 42 newborns who died during the early neonatal period. Hyaline membrane disease was the main basic cause of death (21.4%), followed by congenital cardiopathies (14.3%), extreme prematurity (11.9%) and premature placental separation (11.9%). When multiple causes of death were analyzed, it was verified that 76.2% of the newborns were premature, and 40.5% presented hyaline membrane disease.
Discussion
The probability of early neonatal death in Caxias do Sul (7.44 per 1,000 live births) is below the State average, which was 8.10 per 1,000 live births during the same period (6) . It is also below the average of most Brazilian cities. In the city of Pelotas, state of Rio Grande do Sul, Menezes et al. 9 observed an early neonatal mortality rate of 11.7 per 1,000 live births in the year of 1993. In 1994, in the city of São Paulo, state of São Paulo, Almeida et al. 10 observed an early neonatal mortality rate of 12 per 1,000 live births.
However, when compared to developed countries, the probability of early neonatal death found in our study was twice as high as that found in Spain, for example, which presented an early neonatal mortality rate of 3.32 per 1,000 live births in 1991. 11 Almost 50% of these deaths occurred on the 1st day of life, and this fact is in agreement with reports by other authors. 3, 12 These early deaths affect highly compromised newborns, such as the extreme premature newborns, and those with malformations that are not compatible with survival. However, it is important to emphasize that the increasing technological sophistication of neonatal intensive care units promotes an artificial delay of death in many newborns who have few chances of survival; these babies might die on the following days, or even after the early neonatal period. Therefore, a possible decrease in mortality rates during the 1st week of life does not necessarily mean an improvement in the care offered to pregnant women and newborns.
In the study of maternal variables related to early neonatal mortality, maternal age of 35 years or more and previous history of stillbirth were risk factors for early neonatal death.
Victora et al. 2 did not find any relationship between history of abortion or previous stillbirth and early neonatal mortality. Those authors observed that the most important antecedents in terms of death during the 1st week of life were history of previous neonatal death or previous lowweight newborn. That finding must be taken with caution, since it was based on a small number of events (stillbirths), as suggested by the wide confidence interval of the calculated relative risk.
In relation to the mother's age, the risk of neonatal death among mothers older than 35 years and among teenagers has been reported by other authors. 13 In that study, mothers younger than 20 years also presented risk for neonatal death.
Concerning maternal education, the babies of illiterate mothers presented a risk for neonatal death that was 4.5 times higher than the risk faced by the babies of mothers with a university degree. The small number of illiterate mothers, with only one neonatal death in this group, may have contributed to the lack of statistical significance in terms of this finding. It is also important to emphasize that for several newborns who died, the hospital chart did not contain information about maternal education. Some authors 5 have suggested a relationship between marital status and early neonatal mortality, with babies of single mothers presenting a higher chance for neonatal death. This tendency was initially observed in this study, but it disappeared after the multivariate analysis.
In the studied population, we observed that women without a steady partner were more illiterate than married women (1.9% and 0.7%, respectively); those women also had a lower family income, with 64.2% depending on the public system (SUS) for health care. Among the mothers with a stable marital relationship, only 44% used SUS. In addition, 37.2% of the single mothers were teenagers, and 6.8% had not received any prenatal medical advice. Thus, single mothers presented a lower socioeconomic and educational status than married women, and these variables constituted a confusion factor in the analysis of both groups.
In relation to gestational and delivery variables, having a prenatal examination appears as one of the most important aspects. Several studies have demonstrated the importance of prenatal advice in the prevention of neonatal morbidity and mortality. In the city of Pelotas, state of Rio Grande do Sul, Victora et al. 2 verified that women who did not have a prenatal examination presented a risk for perinatal loss 3.6 times higher than women who showed up for ten or more medical appointments, revealing a strong association between early neonatal mortality and the number of medical appointments along the pregnancy. Another researcher12 found an early neonatal mortality rate of 27 per 1,000 live births in the group of mothers who had not received prenatal care; this rate dropped to 7 per 1,000 live births in the group of mothers who went to more than seven prenatal medical appointments. This association was also found in another study, which established that 17.9% of the mothers of newborns who died had not received prenatal care, and 29% had gone to fewer than six medical appointments. However, these findings were not statistically significant in the multivariate analysis, possibly because of the small number of mothers who had not received prenatal care in that study.
In relation to the mode of delivery, it was verified that, in Caesarian sections, the risk for neonatal death was 60% higher than in the normal delivery group, although no statistical significance was found regarding this finding.
The incidence of Caesarian sections had a clear relationship with the socioeconomic and educational level of the patients. Among illiterate mothers, the incidence of Caesarian sections was 37.2%, with rates increasing progressively and reaching 82% among mothers with a university degree. The same phenomenon was found in relation to the mother's occupation: mothers who did not work presented the lowest rates of Caesarian section. In relation to health insurance, 31.5% of the operative deliveries were among SUS patients, and 78% were among private health insurance patients. Similar data have been reported in other countries, and this problem seems affect several nations. [14] [15] [16] When analyzing characteristics of the newborns in relation to mortality during the 1st week of life, we verified that the risk of dying was four times higher in males than in females. When the study population was stratified according to gestational age, higher mortality was observed among male newborns in all the gestational age groups below 39 weeks.
Other authors [17] [18] [19] have reported similar results, with girls presenting higher chances of survival in all groups with the same birth weight and gestational age. One of the main reasons for the lower mortality rate among female newborns is fetal lung maturity, which occurs earlier in females, decreasing the incidence of respiratory problems, which are among the main causes of death during the neonatal period.
Gestational age was strongly associated with neonatal mortality, since premature newborns are at higher risk for becoming sick and dying during the neonatal period. A previous study3 found a probability of death of 239.8 per 1,000 live births in the premature group, with a relative risk 52 times higher in comparison to the group of term newborns.
The incidence of prematurity remains around 9 or 10% in developed countries. There has not been any important decrease in these rates during the past decades, since it is too difficult to impact most of the factors involved. In this study, the incidence of prematurity was 9.4%. It is important to emphasize that in the group of 37 to 38 weeks, the risk for dying was 60% higher than in the group with 39 to 41 weeks. This is a major finding in our environment, since the number of elective Caesarian sections between 37 and 38 weeks of gestation is very high.
Similarly, the increase in mortality was inversely proportional to birth weight. The incidence of low weight obtained in this study (8.1%) was somewhat lower than the State average in the same period (8.4%). Despite the improvement in the population's socioeconomic and nutritional status during the past years, the incidence of lowweight newborns has remained stable, showing the complexity of the involved factors and the need for more detailed investigations regarding the reasons behind the low weight.
In this study, a survival of 56.9% was found among newborns weighing less than 1,500 g.
The high rates of mortality reported in Brazilian studies contrast with the ones obtained in more developed countries, where heavy investment in technology applied to neonatal intensive care units have drastically decreased neonatal mortality, mainly among extremely low-weight newborns (< 1,000 g). A study with newborns weighing from 500 to 800 g 20 found over 50% of survival. According to Roth et al.,17 the survival among all newborns weighing less than 1,500 g was 84.1% in 1993.
The relationship between gestational age and weight is important for the division of newborns into subgroups with peculiarities in terms of neonatal events. It is also important from a death risk perspective, since each group presents different neonatal mortality rates. The highest probability of early neonatal death was in premature newborns who were small for their gestational age (150.0 per 1,000 live births), almost twice as high as among preterm newborns of appropriate size for gestational age (79.0 per 1,000 live births). Term newborns of adequate age had a 1.6 probability of early neonatal death per 1,000 live births. A study in Santo André, 10 state of São Paulo, found a probability of neonatal death of 134 per 1,000 live births among premature newborns who were small for their gestational age, with a risk of dying eight times higher in relation to newborns of appropriate size for gestational age.
Hyaline membrane disease was the main basic cause of death in this study. It should be emphasized that in the year of the study (1995), lung surfactants were not covered by SUS. Therefore, only private health insurance patients could benefit from this drug, which is proven to considerably decrease the number of deaths caused by hyaline membrane disease. Currently, all SUS patients receive this medication, a fact that resulted in a decrease in the mortality rate. Also remarkable is the high incidence of congenital cardiopathies causing early neonatal death. Cardiopathies were the second most important cause of death, immediately after hyaline membrane disease. Further studies are required to specifically investigate this finding.
The careful analysis of the medical charts showed that 30% of the babies who died presented pathologies that could have been avoided or that could have their effects minimized through good prenatal care and adequate followup during delivery. Such disorders include hospital infection, maternal infections, mainly chorioamnionitis, maternal hypertension, diabetes, fetal distress, perinatal asphyxia, and infant infections. These pathologies were present in 30% of the deaths in the studied population, revealing deficiencies in the care provided for these children, at both institutional and medical levels.
Another aspect that could be emphasized is pediatric care in the delivery room. Although the care provided during the 1st minutes of life is crucial for decreasing neonatal morbidity and mortality, it was observed that the most SUS patients who died did not receive such care; a pediatrician was called only in risk situations, and valuable minutes were wasted with resuscitation of newborns in serious danger. Thus, the most needy patients, who are less privileged in both socioeconomic and educational terms and for whom a great number of risk factors are potentially present, were left without any assistance, or received insufficient care. Priority was given to patients of high socioeconomic status, who are at low risk for delivery complications.
The characteristics of the mothers whose newborns died reflect low socioeconomic and educational backgrounds when compared to the general study population, and show the complexity of the social factors involved in the death of a newborn. The intimate relationship between poverty, Correspondence: Dr. Breno F. de Araújo R. Orestes Baldisseroto, 931 -Bairro Colina Sorriso CEP 95032-260 -Caxias do Sul, RS, Brazil Phone: + 55 54 221.4691 E-mail: bfaraujo@nutecnet.com.br poor life conditions, and early neonatal mortality becomes evident.
Therefore, it is essential that pregnant women at risk be identified early, when receiving prenatal care, and that they receive special attention during pregnancy and delivery. Health resources should be directed preferably at these groups, since these women are the ones who give birth to high-risk newborns, who may die during the 1st days of life.
Finally, it is important to emphasize that to achieve the morbidity and mortality rates of developed countries, it is necessary to ensure adequate socioeconomic and educational development and an equitable distribution of resources, since early neonatal mortality clearly reflects the quality of life and the degree of development of a nation.
